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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve performance by 
preventing interference to a multipath caused by a pilot 
signal by removing the pilot signal of multipath 
component, which causes the interference of base band 
received signal, by reconstituting it as prescribed and 
adding/subtracting that signal later. 

SOLUTION: A signal rO of path 0 and a signal r1 of path 
1 in received decoding signals r(n) are respectively 
processed by an on-time selector circuit OTS and 
inputted to RAKE fingers 603 and 604 later. In this 
case, pilot reconstitution circuits 606 and 607 are 
reconstituting pilot signals through predicted 
attenuation, phase and path delay are respectively added 
to the fingers 603 and 604. the pilot signal from the 
path 0 is reconstituted, subtracted from the signal of 
path 1 by an adder 609 and removed. Similarly, the pilot 
signal reconstituted from the path 1 is subtracted from 
the signal of path 0 by an adder circuit 608 and removed 
and aftenA/ards, the signals are respectively exactly 
demodulated by fingers 0 and 1 and bit-determined or 
processed by a viterbi decoder 605. 
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t-r^ tmm i lEttc^ c d m Agftm, 
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miehitM^^t'— fc5>'^°^f75>'<-r C2 :>/ 

(A) L^i^r5/^';:^^^g^^^D^^^CiQ^/^T. Liii(75/<;^ 
-tjc?:) 1 igo/<;^^^hUT§:{IL/cCDMA'ft-^^^p3 

f^-t^^T yZft. 20 
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[0 0 0 6 ] 
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(cancellation signals) ^^/^Jci-'So ^Lfi(7:>«g^ 

1) m(o^^m^ (fiiico (L-1) m(Dy<^mm^(D%n 

[0 0 10] mmmM (pre-demodulation) (DMMmiC 
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(±. hRc X^^^ib^l 0 4- 1 0 SF^T-SU 

[0 0 15] Z(Dii:^ (Wa 1 s hitWiti^B- h=^- 

hft-^ll. TLCOC/^-Tjf/n^- hff-^ctO t> g=Rc 
-^y;^^. I ^^^./ut Qf^-r^x/u (Q P s Kl[2;tfe) 

[0016] ^^m^<-< p h^^-^ (Walsh n-^n 

0X\ ^IC+1T\ ^E:i7?v='-^(1^{C+ 1 ) ;!i57='->5'^f 50 



i^m'^L 10 - 3 2 7 1 2 6 



-^P^CiMi^^n. S-fll^tT^-r-^^-r^wutT)^ t-l/> 
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h ^i^^o ^i^^ 1 0 8. 1 0 9(Otfci;'3(l 

1 GF^X^-^^ttT. T>7^^1 1 1 ^:fM^T^«^T^ 
[0 0 18] Z(Dmmm^mQP SKXCDMAm-^ 

P:yh^^^^/^) ^^tfo i--— hRb XcTD-i-^/O K 
u-— hRc gm<D^yy"f)^b^J:^^ 

[0 0 1 9] I s- 9 5(Dmm^\::.^\^^xn. 

?^—^i'Xi^(Dmr)X^^o Rb=19. 2 kbps (kil 
obit per second) , Rc =1. 2288Mcps (meg 
achip per second) , g = 6 4^ 

[0 0 2 0] m 2 II. ^mmx^m c dmasii 
m^m^y^ yi^mxh^o t>'7"^2 o i ^^^LT§ 
m u tcmmm^mm-^it. 202, 2 0 3icj:^ 

(ojc t ) <J: s i n (cue 
t) ^m\^^xy^>=i>y<'- h^tl^a y^l^=il^y<- 
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[0 0 2 1 ] ^(D^^. -to I fl-^i: Q-ft^fl. y^'J^/i^ 
m-^y^-ty-^ (DSP) 2 0 9iD^ij^^fTT-S]^t-r'5C 
DMARAKE§^I112 0 8t:iJ:f9m-^^l:^tV. 

^tix. mti^'-^m^2 1 o^^j^-r^o dsp(i. 

[0 0 2 2] ^<^ay h=Fmm^ (pilot interference 
cancellation) ^"rf ^ (DC DM AW: B^^y ^ > 

:^<Dmmm^tkm'r^m:i. 'i^^^m^z^^^^^cDUA 

RAKEg:^t^a^75®b{'^^Col^TtftP>^i-6o RAKESft 
-Xi.T-fc5, L;i^U*^0.^(7:>CDMA'>^-r All. (til 

HB^d. mm(Dm^-t'Fmt^'(Dm(D^Knm (cross- 

correlations) ll^^lri£< . R A K E§III^|l5^^^(c 

[0 0 2 3] RAKESiinm^mi't. Kk(Dxm\:iid.m.^ 



1) "A Communication Technique for Hultipath Channe 
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2) "Introduction to Spread Spectrum Anti-multipath 
Technique and Their Applications to Urban Digital 
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3) "Digital Communications" by J . G. Proakis; McGr 
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[0 0 2 4] 1)3(1. CDUA^mm<n-:f^ yi^mX'h 

[0 0 2 5] Ti-u^<Dlit^ ( I ) t Qft^ (Q) 
II. ^tb^'tLA/DfElSS 3 0 1^ 3 0 2 X-v'i^i^M^^- 

!^^[H]S&3 0 3(1. DSP (lllTj^i^-f) ;&^fbt7:)D S P/< 
7.^^ LTSff Ufcft-^OfiH^TT*i*)f^-r5o R S S I 

{3i\%\t^^m.^i^^4'r-^) 3 0 4 ncm-^ 

[0 0 2 6 ] RAKE§:<s11t:iioi/>-Cll. Wm (il^4 
ill) (75(5f£fRl— ^tE077^ >;tr^::zo, 3 0-5 - 3 0 8 
;6^fo5o ^:7^:x;^f 3 0 5 - 3 0 8^^^/^T. -T/Vf^/N- 

mi^i-'So cnibtT:):^^ v;*r3 0 5-3 0 8flS;$:&^tc 30 

#-ri;6^m/^5o ^^^if^--;/ h 3 0 8*1$ <bl::f^Mco 
/h^t^^[ElS§^^L. ^n^f^ii/Vn :y hi^-^^<i: 
LT^^/^5:l<^:.;i5T-# ^ (m 1 LfcW a 1 s hff-^ 

[0 0 2 7] n -y hi^— y ^ 3 0 8 fl. * 

-^^7-^ :/;(/3 0 8 11. S^.^5Silll^<i:-^/i-f'/<;^^ 4o 

305-307 {^liSfti-^o 
[0 0 2 8] ^ms^^co:7 ^ v^il, jfcA L7t^/U^/< 

[0 0 2 9 ] 1^4(1. =1 t-U> hCDMA(7:)tife?fefe^ff 

-UV- h C DMASft^f^fT) I S-9 5RAKE:7^v 

;</fl. 3fli(7??a'^1^r^^^^U. ^f\.^i%AO 

n y h:?r>'^><i^<^^ad^T% 4 0 3(l/<-r D :y h^^/^ 50 
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iiJg(75«ltiiffiT\ 4 0 4(lr-'-^:?i->^-f ixtT^^iil^ST- 
5o i?7^-^iS'S^ti^1^4 0 4{cj:-6m- 
v^a 1 s h^^;^/w_b(D-r-^(7:)^I^'fl:<t. iStStfc-fb;)^ 

^§^^-§4 0 2 - 4 0 4cr)T''--^lii;'?ll. ^ 
O^DS P/<^^:frLTDS P 4 2 0 Cltti;^ ^ix-So 

[0 0 3 0] I /QPNi^.^^4 0 BtIin Xt^^^^^ 
Wi^ 4 0 2-4 0 4 a 1 s h 4 

0 6(1. Wa 1 s h?=?t-^^lr7='-^1S^*i^1^4 0 4 tc^ 
;t6o fiJ^a^lHlSS4 0 7<t:^y^^7^iK|]H^^4 0 8;iiSRA 

[ 0 0 3 1 ] ^fc(wt^e5feco^»:feo^g^^-r« 

Rc=l/Tc ^i/^T'U-K. IS-95Till. 2 
2 8 8Mc p s 

Rb =Rc/Nc t:''>'hU-h (gnt)x C/^'^^^/H^ — 
h) . I S - 9 5 T'fll 9, 2kbps 

Nc '^V/K/t- (t'^^' h) ^^^(Df^-y:/^. IS-9 
5 X\-t 6 4 

[0 0 3 2] A n h (m— 

ATi= (Ai-f 61 • \/ f^) Tc 

^^^^ (^:y7"(7:)iij^) r-. 5i i)-^y'^<D^Wn% 
0--P- 

[0033] zi = p^i + 6i 1^y^';/:/j^(7)/N';^ 0 
i^5 (ro =0 i:^^) 

L ; ^ >'v=':y^^(l 1 =0"•L- 

(^^^ h/i-^^ll. 
[0 0 3 4] p (1) C") 1 (c5tt-£> n# 

^•^Vny K^^^<i: 

tT^v^^Tl^'/UCO^^y^J^'/Ui/ir^r-f^-^— =1- K (Walsh-cod 

mi] 



[0 0 3 5] 
[^2] 



[»3] 

Willi v-V^J^'/U n (D^mmx-ihh 
[0 0 3 6 ] 7(1) tn) -r/uf^/N-;^^5> 1 (c^-r'5n# 
SCO '>:/;}f/KDma^^/U;^ 

r^'** [i] =r [i] h Rc T(7) 

2) i:. 7^'-^ l;?i-:/^-Y^1S'a^|gil^ (ID4CDi:4 0 

"km^-^my^ t ur^i-o ^^501-504 

-:^5 0 1 -5 0 3. 5 0 7, 5 0 8(1, 7=^— ^ 1 
^^i.tgg|I§|4 0 4 0^|g^^;t5o Ill5IC;^l,>6n?t 

[i] = rJ [i] H-r<i [i] (iP^b. ID 4 (7? I 

[0 0 3 8] JfeA-ft-^r [i] (i. ^yzf-i^l^^^/uh 

^-^Q P S KD S/C DMA^— ^/<:/ Kit 

h'i^(D) X'h^o :t:y^ ^ B 0 \ 

b%<Di-D:^}i'y^r y^ir^. {f-^rw [i] 
^1^5 0 3f^T*1g'^^^fe[EisS5 0 2 7!i^eg:<IL?t^gt:{;: 
S'&fl^L^tC/s — K 3— K(7DPN->— p (1) (n) t 

[0 0 3 9 ] ^^§§5 0 Zt^h(0\t^t^h±.mi<DT^:=. 
J^^ — ^m^ ( 1 •>>/1^VKri:5gS (accumulatio 
n) ) Ti^ib^i-^^/u^rl'M (^Ix^) ;6M#64x5o 

^ 5 0 4 <tiliR6^icf^-v^./ui^S'jr/u=ry xa^ a y ^ 

(Channel Estimation Algorithni Block (CAL) ) 5 
0 5 t. ^I-g-^^lHlSg 5 0 6 cir ^Wr^o 

[0 0 4 0 ] m'^(o^ji^=^y<^{z^'r^'^-^:^^/\^^.m. 

ffi(0->>7jf/KC^r55^-^-t>/U'^3^^SiJll. C A L 5 0 
S\ZX^^m^t\.. ^LTwOCAL 5 0 5il. T:3rzi. 
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Ksk(i) (") (D (^-1^^k(75Wa 1 s h??f-^) ^R^^i- 
TiIiJiiS§, gp-^7=^-^+er^^5 0 7 - 5 0 8(1- 
iiff^g^Wi^L, C(7^^iSft$S^^S:|f 5 0 9F^T± 

[0 0 4 1 ] -:fny^SlO\'X. ^%m^0 
SP) 6 2 0,^ LT;^-rSff^^m^^t:a55^ (t'cJ^-t' 
[0 0 4 2] CALyP'y>S' 5 0 5l:ir?ILTfl. f^-^^^ 

r I R ^^^/u^^'^H^i-sr i:ll 

[1^5] 

[0 0 4 3] C A LT/Ur^y XA(7:>^IJ,^J1, :7.c-c;?>' 

[0 04 4] UXT(7:)!#fe0.^(;i:ioi/>T(l, 

mLx\^^^f}'^^B^mz't^zt^m^xh^. ms^fi^ 

[0 0 4 5] r:3rn.i.L^-^Xn .;,>7(cggLTH. ^CO 
[0 0 4 6 ] l2l4t;:>tie5(i6c7)§:{Iffi|icS':5i/^r. Sfr©:fcJ: 

50 umm<r>mnj^i^&n^i^<DWi:^i,z^^m<Dy<^ a ^ 
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D-yi>503-51 0^^tJ^mU^^='y h S 2 0^ffll/^ 
[0 0 4 7] ^m^m'^^t-t^tcis^i:i. 2(icO/N';^fI-^ 

[0 0 4 8] w^sm^^w^ 

;ii^'y:7'-i^>>^/u±r-|^ff$n5o io 
[0 0 4 9] me lw:2|c^P^ (75/^v uyV (Pilo 
t Interference Cancellation (PIC) ) 

1 2(o^^m^L.fzm^^^\tu..^(otz^^mm(Dm 

3^m<ry:Lt) o ^^--r ^-^if 6 o 3, 6 0 4*i. ^ti^n 

^t^h^<MM^Q 0 1 i: 6 0 2^w^i.tz.:^mx*mm'r 

[0 0 5 0] ^ O^iSMcoSff m-a^ft^ r (n) 

Sfai-^;^^ 0 1 ^^(bcOf5^:^(7)ft-^$: 20 

^■t-w <^^±^^?eur^/^?:^l^ 0 ^^^^^^ 1 to^t 

[0 0 5 1 ] :i^:Lt^nm.'t^t. ^41^:^6 0 3, 

6 0 4 ^^MUr^M ni':y h^^[El5§6 0 6. 6 0 7 

:/;^/6 0 3, 6 0 4lcii;tlDL 30 
0 t)^h(Dy<^ a y h{f-^6 1 1 <h . ^<y^ 1 ^^ib 
(T^^'N-^ u y Kft^e 1 2 ^W^^i-^o 0 cogr-fEfl 
-^rf") T-feSrW (1. x^:^^>ri=^ir U'r^'^lHlfiS (on 
-time selector circuit (OTS) ) I:: J: ^ "f ^ 

t^T. ^<7?^^JELfc:7^ ^-ji/e 0 3iw J: tp^ii^n 

5o 1 ^7:>S'ft{I-^r ("5 T-fc>5rC0 ip]i:<7h 
>^<5?-f Airu-^^^IEISS (OTS) 6 0 2i:iJ: ^-f^H 
^nr. ^0^<i^jE^ix7tr7>i'>';*r6 0 4l::J: "9^11$ 

[0 0 5 2 ] p K^ffl^SSS 6 0 6. 6 0 7 II. ao 

nmf^y<^ D y hm^it. iim^sim e o 9 ^x^<>^ 1 
5t^^^ibl^xll. yuay h^i^i^^ mn) mm 
[0 0 5 3] mm\^y<:^ 1 ^^bpnmf^y<^ o y hm-^- 

\ t 0 (r>y<^ a y hm-^^mW LX# 
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[0 0 5 4 ] A. ~y<yyr^^'r^y<^ a y h^.^ 
{=r ^=r^ ^ A) 

^tzMz^ '>>7i^/uy<yyT^m^^fz 2y ^ >^:tf<DwJ^ 

^mj&<Dirmmxh^^ y<^uy\^^ 

n.l^^^eb^^cCi'^o •^omr£?:)^S(l^(7D3imx-fT^:>ix 

[0 0 5 5 ] 1. ^y>(>:^UzM\^X. S:{tfl-^^^(b 
I #g(73-v/u^^N';^^^c05"-r^.^ui^S'J'(iI^^#X. ^co 

"f'Wii:^fflv>x^M n h^ff^^r-So 

2. Lm(OWm^ixfc§:miM^-<D^^\zMLX. 
(L-1) 1i(;:)^yu^^<^'ft^lwJ; i^ai^fir ^ixfc/^" 

3. z(ox^{z{.x'^^^tifzm-^^mm'r^o 

[0 0 5 6] [g|7li. C^0^Ii[Itwti^oX{1^ffi1-5^^^^ 
ii^T^73ISfe|^lc^oV^XIi. yy>^^^fi\frzm^- 
(is ^^■>^co#l^Xi/^;'.ti/^#^£75yu :y ^ <i:[^--c7)flft 
#^i-^>o l^^d^i-J: 5 0 1' - 5 0 

5' , 5 0 9' , 5 2 0' li. 5 0 1 - 5 0 

5. 5 0 9, 5 2 0 (Il5lw7r:-f) i: P Clilt ^t* 5o 
T^n 7 0 0 i: 7 0 0' li. lE^^b^ix^c (7 0 5 t 
7 0 5' lwJ:«9) ^^^yu^iij-lii: (5 0 4 - 5 0 5, 5 

0 4' -5 0 5' ^mi^^x^btifz) ^m\^^^^m(Dy< 

^ a y hf'^'r^^X^^^ 

[ 0 0 5 7] ^yhf^'r^^lOOtlOO' (D 
y</^y^m.Mit^ ^th^'tiR LPyuy^ 7 0 I t? 0 
1' mmf^^-y^^y ^/u^) ^^^/^x%^t{::Ai^e) 
th^. RLP70i^70i' (i. mm^'^^^<7:'^yy 

^#itL/:tl.^<ir t'-^ hm^-L^-h (Bit Error Rate 

(BER) {tm^-Tbo RL Pc7:)||^:^&^i^T(:iI^£P^ 

[ 0 0 5 8] /N'-r D h-r^T^iJ'^ 7 0 1 <ir 7 0 1 ' 

703-704<i:70 3' - 704' dct"^. '>:/7K/U 
7=^- ^ L Xio < M t X# 6« 
[ 0 0 5 9] -;^o:/^>'^(iioiNXRL Pirj: 

r z-^ ^m:fy(D':/.y>'^\zmu^i'i^rzisb\Z'ji^^mX'h^ 

(Di'X'^yy~-^:^yjU(DRL PmJ^X\ D=N/'2 
X\ NURLPy ^ y^m) . LX^mR 

2 7 0 2 i: 7 0 2' (1. ^n^Er'^R L P 7 0 1 i: 7 0 

1' ^Mi^-r^o 



4: 



i' 



(8) 
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[0 0 6 0] MR^mt Lx. h^'^^yytT^^micion 

^MM^y-t^b {'>>'^^/i-^tz<0 (7:>'f-yy(D±m^^ 
^L^X^h^fj:) {cnLX. iiJii? 0 6 - 7 0 8 ,i: 7 0 
6' - 7 0 8' tLX^^h.^T^(om'^^<yy7^B 

[^6] 




[0 0 6 1 ] Z(DX m^X^ ht^^it^ 

5o ^i'hWZ^^/<-/^r 7 0 6 - 7 0 8, 7 0 6' - 
7 0 8' fli£:'^T-fi/^l\ Z<DZt^^Si.'r^t. 

[0 0 6 2] z-^;^ 0 (T^/<-( D hft-^;6^/NV n y ^ 

"T^ ^ 7 0 O^X^mit^^f\.tJk^ Z.(r:>^<>( u y 
\t.-hm^7 1 1" t;i;(iD;t6ti. ms^^5 2 0' lrj:5^t 

h'7='^'7^i>^700c7:)RLPyn-/>J?70 1 ^^ibCO^/^ 

<OKtib\^xm\i^hf\.^. 
[0 0 6 3] WiWiC^^-?^ 1 <n^<^ P y ^{t-^ll, n 

7 1 i.t::^ip;te>n. ^I^lf 5 2 0lcJ:-6'ft-^(7:)^|^(75tff 

7 0 0' CORL P:/n^/'>^ 7 0 1' cO^/nVu^^^ 

[0 0 6 4] ^^0>^i7:>{l^(75^JS0fJ{;iJ;ttl^. ^^=7^^^ 

/l-i='Wi: (7 0 0<h:7 0 0' t^h^hiCh^) II. ^8^7* 
nir;^ (^E^^5 2 0 <i: 5 2 0' lilt^i^^T-t 

y 'i'^^^^tz.'O 2fl|C0feti^ay^ffl<i:CAL:/n 

*t. ^C0 7t4'!)r(7?^f|^|iBERiltg;6S^1b6o ^tOl^- 40 

[0 0 6 5] 'El 8, 'b\:L\tM7 (Dy" ^ p,<n^ ^ ^ 

h^^-fo E18 t?:)^^ ^ h(l. 

>';Jf/U/<:y (^J^ 7 0 3) (i, -yVTt^/U n t7?/<-r n 
::i:^M«UTi/^^), S'^x<:y:7r (f'J. 7 0 6) dJ: 50 
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D ir ;^ (75 T't# lb 4x 5o 

[0 0 6 6] HJgirfl, a y hUffi^^f^oo^-^-^v/u 

-g-tCCt (to =0<b^SLT) ^mX'^^o 
[0 0 6 7] -r-Vf^^ ^ A(7:)fb{^ 

*f CO ^ /u^ rl'Jffi ^ ^ L T I? . r ^ Y -t- /i-^'fi 

[0 0 6 8] LtI^^L. AWGN^-v^wKciol^rii. ^ 

[0 0 6 9] /nV P V\t.^^Wmi^'tht^^\Z. ^-T 

(0 0 7 0] ||^tCfi5^:x:/-1?->'y/Hi, 4h:'yh^ 
(I1^:/^/^i:Q1^>-://^) ^^^-T-So LTx>" 
-<n:y h^^^^y^pir^^^ll. fgtV h^^S (RL 
P : 4 ^:y,^U- : 4 h) Tt>oT 

<5^B) 

H 1 0i;:il^£75^-^^./u^s>KiI^^^i/^5C 

Tt'^>z^^^^^''fz}sb\zm:^'r^(D\zmii,^m^mf&x^ 

^■/u-n - 1 coffiB^^z^l^b;^^5^-r^^/^^S^Htl 0 0 1 
^10 0 1' ^^n^*i^:7-< >;i/o t 1 co^JJ^:(7:)->>;jtvu 

/^>r o h^PI^I^, [USS 1 0 1 0 1 0 1 0' Xftio 
l^^ll. MS§g7 11, 7 11' f^T'fTh^n^o 

[ 0 0 7 2 ] Ei 1 1 irij:. p y hwmi^m\z^^^^ 

^FI5/!i5S*)f'^-r5 (v-V^'/Un, n - 2t0^7MiIi:^(z} „ 
[0 0 7 3] T^>r7">i^<^B<7Ditl{1; 



4\ 
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[0 0 7 4] mm^\^-y'\zi'X^^j}mmm)}M: 

[0 0 7 5] c--/<y:7T^#t--5ti^lj1#fiic (7=^^ 

Xi#6tt5 (7 0 0 ^ 7 0 0' gfrCOf^-^^^/U 
i^WiS^W^5^<:y:7T (Sn*>. 7 0 3 ir7 0 3' ) ^ 
^LT^2tc. ti^yu-T' (in-t^. lOlOirl 

0 10' ) ^ffll/NT. ^^75^;^/^V D :y h^^f^CTD^^ 

[0 0 7 6 ] mm\::7jk-tx'>{zm\B\/i--y'y^ -y^ i o 

i^UW^l 2 1 O^^^^T) 0<7)^M n ^/ h^^^ 20 

-y^^D :y>^ 1 0 1 Oi:ict 0. 0 7^>^^75^^£ti^^-^' n 

M*t-^(i. (TID^^l 2 10' ^m\^^X) l(Dy< 

h^^m? 0 0' '^xt)^ti^m-^f)^bmn^ti 

[0 0 7 7 ] D :y K^l^^^tD^r^^/^^fflffi^i^ 

CiSU iTD ^ © ^ ^-f 5 ."i^ ^5 ^ -5 o 
[0 0 7 8] v'^y^^^CiPmi'f 

/w^ M <!: M<75 lb ^ ij $r ^-r -5 -r - ^ ^ ^ b 
/c^2c7:)/<-r.P h^mj$.^nt^y^l-- hT-(75^W 

^\ 40 

[0 0 7 9] 

[0 0 8 0] A-^mi^i^^ (t^^t^^^D) 

h-es-(i{i^r [i] 7:i^f3;bDg^i 3 0 0f^?5^^|j^^$ 

n-Oo 1^1 3(DA\Z^\^^Xn. R^^^ WdS^I 30 1 

ci: 1 3 0 2 ) (1, Smif ( 1 3 0 3 <t 1 3 0 4 ) (75^ 5 so 



^mW- 1 0 - 3 2 7 1 2 6 
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-rso 

[0 0 8 1 ] [Hi 4C0t'^'X^ i^Dli. ::^->'^^i:^-trt^ 
^^SOltSOl' , CAL[hISS1410<[:141 
0' , mi)^§§5 2 0 i: 5 2 0' t''°-r D ^ h-r ^ 

1 4 1 0 1 4 1 0' . nmm^ i 4 2 o ^^-rso 

x^>'<$'^i^■t:t/:^^^5 0 1 5 0 1' i:mi^gl5 2 0, 
5 2 0' (7:)itjf^(imriieLfciio TfeSo 

[ 0 0 8 2] r'-TT^^^'^^^Dii. m-^lzmm^tl (^^Vt:7 
:y hT^'^-r^ 1410i:1410' f^T-) . v-^tK/u 

KRb x<D^^:^^ju^mm iMm^s 2 o<t 5 2 

0' <i:CAL[Hlff§ 1 4 0 1 i: 1 4 0 1' Xfm 
^iXti 1402, 1403<bl40 2' , 14 

0 3' ) nmfS.y<^ ^ y vm^^m^-^h, ^to^i4o 

2^ 1 4 0 2' ;5^^b^#bi^fc^^V d y vm^n. 
1421^:1421' P^xmW-^tx^X^ ^ti^thS 2 0 
i:5 2 0' (Ohy-::'^y^ (x-^) m^-t^^^. ^(D 
=^^SI§1 4 0 3 ^ 1 4 0 3' t^h'^^^hMzy<'^ u y \^ 

m^n-nm^i 422^1422' p^xtm^thx^th 
^thm.m^^ 2 0 i: 5 2 0' (D^-z^^/^^mm^^i^. 

[0 0 8 3] '^U^(D^'^t^^\\^^^)i^\t. n^h 

wmfs^m 1:1 c A L \:iMim<n ^ /u^^yfii tub 

\Zi^lyifs/\./<yZ7T lll7tO7 0 3) 

(-^LTS-g^/^-y 77t. -^J;t(^ 7 0 6 $;tt>•^^^^T* 

/i'<D^^t>r)^xmmi-^^^hxh^o 'f^'f^^D(om 

\-t\^X^^t^\^\ 
t 0 0 8 4 ] m 1 5 {zn^f^y'^^TXD^'^ x 

ffiT^fT^tiSo '^>^^^^\y-vx<Dm3mL'tum (w 

[0 0 8 5] B-^IS^I^^ (^^7-^<^E) 
■To 

[0 0 8 6] X'<7'^<?'E^i. :t:^^^ix-tr U-:?' ^ 5 0 

1 <!: 5 0 1 ' , CAhmn 14 0 1^14 0 1' , 
§§5 2 0 ^ 5 2 0' , -^^V D hr^^ 7^:^ ^ 1 4 1 0 i: 
14 10' . ;(JD^[eI3S 1 4 2 0, 1 4 0 2, 1 4 
0 3i:1 4 0 2' , 1 4 0 3' t^m\^. CtUbCOibf^ 

ALSSSl 6 0 1 clr 1 6 0 1' 1 6 0 2 <!: 1 6 



4^ 



(10) 
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0 2' ir^^L. 14 1 Oct 14 10' cOf^i-^./U^iiJ 
^^I^7:)^7^7:^^5^fT$i^'5 (refined) J: 0 tcm 1 I^^^I^^ii 

^(Dm^tmn^Bi^ 1420 ^x-nMx^, 

[0 0 8 7] ^^ECD^^ li^if^'yy\t.. Ml 

[0 0 8 8] T^^T^^ ^EgQjjb^-^ 

M T-*l 1/ ^ -C ^ -5 o 
[0 0 8 9] E - 3 V;y^^C0^J 

[Hi 7tcf^. Mco^i-^s/u^riofiS (gp-tj^ mi Qcoy"^ 

fz3y^iy^ {zy<p^) <D^mm(^mi^^7r^-r. IS- 

[0 0 9 0] RXP (^'K 60 1) \-t2m(Omt}^^i- 



18 



^1, 2) c7:lfS^;^;i^lb^7:^/^V D :7 ,1- >;:i/o (lA 

1 0(DBX^^m Lfcx-Y T^i^^ <irFl-£7:)S!]f^^i-^, 

[0 0 9 1 ] WmJ^r3-'/<^-r ^ (R L P) 

:^^5>(7?BfFp^Tc (61^0) 0/J^S.^.il^T<7:)iiJ^ <i:/.c-5 

[0 0 9 2] A~y</i^p.mfS,(D^mf^<D'jz>m^ 
H 1 8 - 2 0(1, ■^/uf^v<;^^5j.£75^^ 5: :y^^:7-ty 

mnmf^°—y<:^y^/i^'^ (rlp) (D'^^mi^^Tjki^x 

20 Tl^5o 

[0 0 9 3] 
[1^7] 

[gc8] 



A[/]= sinc(7ci>— 4-^=i ' 



P— /U^:7^^aoff (I S-9 5T-flaoff ^0) T*. 

[0 0 9 4] m \ 8 1;: II. 1^:^^:xr^>'r^'>^^;x^:f 

mi 9(zfl, l:;'^:4ii(Di^>r Kn-y^co^^ :ir>^ h u-f 
X K=ii^-f ;/:7^/U^ (Nyquist-raised cosine fUte 

[0 0 9 5] i§i2 0(w*l, ^yU^/^;^^5>0(75/>VU7.?i 

^^^^<>^^^0tcji-r6o t<n%.'^y:r\y-vx*(r>ir> 
(^Sf^tC(l) +i^fcfl-l (IE 

K/>Vu^Sjf^y^^'/i.^(j:^ '^\^Whx*^\^^hi'h^t^hX 

(^^^^-ri^f-vz/zKciiis-f^-r >'/</i^;=^(^5 1 s I 

K l^-f X:7-i'yu^ (square-root Nyquist raised 
filter) ;^>^]^?£-r6§:fIt^l^(75^NVu^^?l^-7'>^ 



[0 0 9 6 ] wtT^y^D :y h{f:§-^{t^C0^^Uf^y>!;:?.^5J. 

^'ixo ^ N' ^ ^55- 1 CO V ^ ^ A f- >- X/u tc V ^ 
^*^l;!)^ibK^^-rSf:i*:)tw(l, ff-^l (RLP^.Sfca 

J. 61) (o^>^-r Af-v-x/ur-, -'^-r D h 0 ^^/'!/u 
iiJtS>lr{K^LTi/^/.^i^(OT% ^^1 (t:^^!-^^?-^ Ai^>'X 
/Klct'::;^^ (in between) iC^i? ( C CO <i: (1 6 1 ^0 
^E^-r^) . -ri'iSfelc (' 1) {zJ:iii-£yU n y h-fl 
0 io / ^ S jl^ iigg r- 5 o 

[0 0 9 7] ^mfiSt^-y<y^y ^ <DF I RTCOJI^ 

[0 0 9 8] 02 1 iilll. ^t??^D-y<^:7^/l.^ (R 
L P) (O F I RH^^^-fo F I R^SEcfl, aj. 5 = h 



19 

[ ( j - N/2) • /J + 6] T\ ^ixm^mmi = A 

(T^Saf^^ (integer multiples) t75ii.l^lwOl ^X^T 

[0 0 9 9] R L p ^m^i-^i^(Dmm 

1. ^ :x7^(D^'^t::/h^;:f^N (4 ^ (btw:^ fc 2 r-^ 

3. /^V^;^MJF^h [i] it.. - pC^im^-n-t^ 

[0 10 0] 4. im<r:>/\^y^ry^'T-^/\^{^i.x 

(fracrional delay) 6 = 0 • • p - 1 tC^o-T£ii;^^^t 

•9. ^^^t£^^iJffiLri>4{c|igift5::i:;&sx-t 5o U 

LT^TJ^N = 4 ^ ^^T. io -8 t 4 t':y Kc7:)ffl(0®'a' 

\2\i'y V X\ MWi^^mm U^c^^lwfi 1 2 8 t:::y h 

[0 10 1] 5. F I R^^/U^iZj:i9 j^A^nfcf^-y 
r^U-</UT'C0ii.5i^Sll, Dfir ^NX2^yyxh 

^LXDm(o^^yy'tz:nmh-:>xmn^ix^ iPNmm 

^X) , Z(DZtit. ^ y':fH^(D'M}ly^ly<D^^^ 

^^hm^m £0 p N ^ 0 ttii-w (w J: 19 
(-^^tT-#5 (1^2 H07K-r>hX^#S8(OC(t) « 

[0 10 2] 6. y ^ i^:^^tz^^mf$.i-6 2mpJ±<D 

2iIiC0^/^^>/>^,^,^-pi§ji2;rT^ir h 61 , 6-2 

j^Tf-y^ir h 62 i,z'i^^xy >(y:tfoxm2<DRLP^ 

62 ^gti^cDR L P aj, 6 i' IC;tJD;t. ^ :7^-fi- # iiJ^ 7 



{ 

if^R^TM^l 0-:^ 2 7 1 2 6 

20 

5. 

[0 10 3] ^hti^nmj5^t 

10 ^uy hI^^(OBERfiJ,^^^it^.g(r:M^cf9 wire:/.*: 
[0 10 4] Z.<n^^<Ofz.^\z.^Wt:^^ y'^-t-m.^^ 

'^W.(n'm^-^mx\^^-fir\.\z.\^x^t\%xth. 
20 [0 10 5] ^^Hj£0{th.(75#mir 

^SW~ (iDinimum mean-squared error criterion (MM 

SE) ) tmmxho. mmt^^mtL^\^^i]Km: 

[0106] Hi 2 211. h 2 2 0 31:: J: 19^0 

30 m^ri^mm^m^mm (2 2 0 I, 2202)^^ 
mio] 

[0107] /N'-r n h 1 (1, 1 cO^^^^/U^i^atJ 

tnX^t^\.\ ^£757tis!)ftl OxCfl. (0, 1, 

j, (L^l) ; ] ^ \ <om.<n^-y'i^y \^Xh^o 

[»1 1] 

(0 1 0 8J ^^(;lai-<55^P^ffi^^T. TfScof^-^^wu 
[^1 2] 

cj" { a ) 

c-;-' ( b ) 



(12) 
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h 2 2 0 3 (S. ^(7^*>>7K/urp'lP,§TTiEi7)y< 

[ici 3] 

0(iai2 (a) ^ffi^/^TW^^^i^. l^<Diyl^7ii/\.m 
lai 4] 

Of*'* = (0) 

[0 10 9] ^^i^^-eTfE(75^-g^(c(j:. x^^:y^2 2 lo 
0 llt7h:7.^;tCf9. :7^>;tri|c^LTflvWP:y hO 

[^15] 

Gf^ = 0 

1(1^1 2 (b) ^ffil/NT^^t^^tb. iSkf?:) 

mi 6] 

-^nU^^lz^l Sx^co^fCfi. i/^2 2 0 3^1;^^ 20 
[0 1 1 0 ] il]2 3Ji. L= 3 7^^ :/;i/£ORAKE^{t 

m(7:)m^:fjm^7r't. m2 si-x. k 2 s o i 

i:;^-r :y^2 2 0 2, 2 2 0 4 tmiJU^ tltzM 1 7 
5o /^Vo h^|^^L<i; p LTVN-5^-Y >';^/^D-r/^- 



(R L P F) ^^l^T. D :y h 1 (7:) (L- 

(Dy<^ a y (17 10' <lr 1 7 1 0 " f^T) 

(;dD^I§2 3 0 5^^ffil^T) . fpl^^d/NV n :y h 0 t 1 
(1, 2(7:>{I-^;^^ib (;tlDg§§2 3 0 7^ffllNT) igcg 

^ iXs ny h 0 2 z';^ i Off-^Tii^b WD^If 
2 3 0 6 ^ffil/NT) 

mi 7] 

:y-(>:tn (Dmtiit.. Tb^^cd::^^ y^±y h(Dm^X-h 

-So 

[^18] 

[0 113] rco@&^j{i, i^<7:>^^wmi-^ztxh 



[fti 9] 



(3) 



[ifc2 0] 



I-. Ti*^— ^' f 30 



(3) ^<D7^m^Wm-t^t, «fetoj; 
1] 



I:H,(G,)-gj,rl=i|g(K,(G,)-;;,)r] 

/-o /-o } J [_L/-o J J 



[0 1 14] ^(D6^m (variance) (1. 5^ifc(7)^TS?'5 [$fc 2 2 ] 

(DX\ (3) StcOTLCO^^/u-zHi, iS5^:OJ; 9 lw/^-5o 

MMSE-lr-> Ml, it (5) T-«$n.5o [Sfe23l 

6/"' lk-"f ^»'''{^r'{<5:'-')}/*/} 



(4) 



(S) 



{ 



(13) 
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[0 1 15] ^[^(755^-^^-/u-'<^ ^ — ^ cj m^mx* 

L^^L. rcDM#&;tii. ^ixS#o^l OxCt::ftfe^?1- 
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lE^t (a) 
[Sfc25] 

cr«5r) (a) 



[i&2 6] 



(6) 



(b) 



m2 7] 

[0 117] ^tii^j.^\zy<u-:^'-m-r€^wrt{zi-x. w 

X^fj:\^^A^hX'h^o 
[0 118] Z(Om^^^:tbt. mi 75^(1. TiST- 



[^2 8] 

(5) -^tzU (6) {wJ:ixifrp^ix/^i\ -^io^d^ii/-? 
[0 119] f^^-fe'> h(D^^i^j\^-y'n. ifk^x^ 

C*fc2 9] 
[^3 0] 

6'" = {0,2) 

1] 



30 iSfccoJ: ^>lw^$n6o 
[S3 2] 



(7) 



[0 12 0] :iw-e. Nntmm^M (IS-9 5TiiN m^i^>^-/i-rBm (n-1) T^^tbtOHI^CO^^^/U/N'^ 

= 64) T\ Kitm^v'-^/\^m^^^^/i-(^m. 2a ^ iTI^-f-^i:? (Cffil n-S >1 1 tC J: »9 ( 7 ) it»i(D^t 

^EXh^o v^^-'l^/^PalRf (n-2) ;6^ib^7:>^Y-twU^?|fJ 



N 



2a^ 



(8) 

[0121] ^>'y:^^^/^rB1^^i^;:^Dl^rl^^-tr'y h»i o 
( 1 = o--L - 1) 11. iSfeo;5;y^^:/^^v>Ti^^T*- 



^5. 

• (8) ^^i^r 



= 0---L- 1 {r^L. TfS^-^^s 



( 
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• xt (6) ^ffl^^T^l OxC (1 = 0--L - 1) ^^'^ 
[01 22] iLa±iiI^-c;rc J: ^ n y V^\^^=^^\is^ 

-r^^^/u— /Ki. ^^P^l (1=0*--L-1) <D^-T^>- 
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